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RBRE . i 2lifr Yo E AT T RIS A, 2 BB B AR = A R IFOR R, A Sk i Al S SOk R AE R IR
BB R AT T R GEMAGN DS AT S A A AR AE 3BT 0 ) B R R AR B R B RN b2
5y AFTEIE SRS, A Si0, A 24 5 70 28 1 &t FIIRAEIR S, 1T AR S o A1 S JRURH I B 4 22 R AIF 5 3 3t
Ar-Ar [F7 2 8 0] DAV & 4l 5 OB PR B T AR 0% 5 38 33 H—O R 25K, Ti AL, Ge  Li S5 TT R T &4
BT, T AR i85 Al A 5 JEORHT A 180 400 SR UL 5 308 3o 0 W A L AR (i 28— TR R Ak A SRR AE LA S SEM-
CL 5%, v] LA i Al S OB PR A VR G R . AR DU IERI L | ARS8 SOk B o 2 A Tl ) SR 4 4

FSRBIEEL

SRSREAA « o AT O ) AR AR R AR 5 T 7

o A0 R R Y A S SRR R A
Ui it A SO R R R R U L R A
G RIS PR R S T S 5 1 4 B A 2 o
(TERS,2014)  FEE K @ E AR 20 %4
[ b5 28445 AR B A B 2 4/E A ( Konstantinos et al. |
2015) . B [ 5 5 w14 8 2% 77l 1 R e e 2l
YT K O A ) R A T R

H AT 23K AES FLIE A = 2l A e i Al 20200
JU(Platias et al. ,2013) . £ L, HA K
B A E S A TSN GO ) v Al g
V=2 e b S L FSP RSy 3 - |
R — LR LA = B AR S, ol 5 B A Fn i
B ARG RI R 3Rl e R R
P EEAR R (R ,2019) . BARE R T
gl g AR D B (R U T RCR I B
HTELHl At SN 1Y i gl 9, I HL7E = 4l 0 it
14955 ] PR 3R 45 TRV HRUAS 1 = 7K i 5 3R, o [
W aliA g Tl i & AR T R i sk (B e
4 2010; 7R % ,2011,2012,2013 ;51 F 7, 2015 ; [
H,2017;7E R ,2019) . 74h, ENRZ=E O &

FE R Al N TR 7 g T R F s T AR, iF
T R BRI 2% 0 OC 2 A DG Tk (kR e S
1996 ; T . 51,2010, & 44 R 55, 2014 7E R 45,2014,
KK IE 2016 35 WESS 2017 ; SKBIFIF4S | 2018 5 T3¢
234 2020)

80 H R 1 Al SR BT P24 R AE R PR R
PRSI FEER A, o 2 FRIE R i B 40 T i
W PR BRI FE 52 ma A 7l P9 (4R SR g i i
A G PR 28 X 3 4l A 9 JFURHT R AT %
PAIESE , 4545 TR AN 3 X Ak 2 43 43 A . SEM-CL 7o 45
P BT AR | REAE UE B A 5 v fl d T 2 AN &5 4 i
B B2 DA e 2 BEHRAE | T it BB I AR 0 R i A
o, AN R U R, A SO T Ak ) e 26
A1 JEORL A ) 2 R LA SR R I R R 5 7 vk A
TR IR R A P )L B X Ak R Y )
M,

1 a5 S FURMT PR A 2 2

EALA PR Si0, R KT 99.9%, Fe,0, FF
FH/NT 10x107° AL O, & f/NT 25%107° {143~

T AR SON SR Z T R R R B R 2 B BB B (465 :2019QZKKO0708 ) | [ 52 F A2 2R G BE B I H (465 : U1803113 ) i1 H 3]l [t 4

¥ R5 H (475 . DD20160058-06 ) 4 58
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i ( Miiller et al. ,2012; Konstantinos et al. ,2015),
TR (2019) K48 A7 9 Si0, 4l K 2 e & & 8%
iAo 3 AN Eg, IR 1 TR, B AR AR
(2015) Z54 [ N 27 3 0 R 90 1 20 % D VA e 4 0
Al 72 5 B e, B Si0, 2 BTN 99.9% ~
99.999% ,Fe,0, /INF 10x107° BYA7 5 7= 5 FR by v 4l
AYE, Si0, 2 BON 99. 99919% LA F 1 A1 e 7= i
SRy JO e B R AR v A T

YT P AR Al B JRURHT R SR R 2 1
FEOAAR S A IR IR R e A T R B 3 B A
[RIZ A (B 25, 2012 ; Snook , 2014 ; Gotze et al. |
2017 ; B HAESE,2020)

2 AL ERHRF ST A

AR BT RS SO R &
TRAS IR T AR I G 3R 1T 5 SRR BT W2 A2
PR AT U E B 2% AT A O, W1 3€ [ Spruce Pine
A A2 e R F A Y &, (B AE TOTA & i
PR ECRE (VE R4 2014)  FITE N TARA K
B ARRAE I AR ZE R R AIE K 2% T A 2 o A
FERAS 3 ATy 1T ) /55 2l o SRRk E A7 B 4 1T Y
YI2E AR5, AT i o 2 o SRR B e B4 52 il [
2.1 FHRAKRBREFE
2.1.1 FERAMBIFES

AN [ B o 1) e A e S RE S A T SR A A
2 5 7R X I LRE A5 1k 5 4 S R FA
ANESE IR, B Y F RN EE T WZ —, 7
Wy AT L FE TR/ IN L 42 5 e A o 118 P i 2 0
X = A AT PR (0 (Si0,) <99. 9% ) K, B
ATYEA B HAD KA B (I =R/ BB 4 ) (]
) AT R FE AR 1 52 M 5 Ry W 2 KA A ) 4 AT R
JEE RN 15T ) s B AR i 2, T B 4 n T

®1 SHRARNTRIEMERRR (ERE,2019)

Table 1 Product classification and technical status of high purity quartz

(Wang Ling et al. ,2019&)

AR HE P BROR (SR 55 ,2015)

SRR DL e 4l e R 2 S 2L eIk
WA — | BRA DS LT A WA KA,
PENE R, AR oe e 2 S B R, LT R
A AT LA SRR 0T (0 K A i 2B T 3 o ) A1
e JFORHE (O BRI A LD s KA o A, ot
PEREAR, 45 M R 22 M W KB HE R (BLE
€ ,2015; 234 ,2016; M4 8% ,2019)

2.1.2 RAERMENRIFEST

A v Al T SR B ) AR DG i T S
i e S B X R AT AR SR AT A5 O Pk
FRIE R AR RRIE S, W TE R, DR s 4l
AL OB 22 X BRI DG B BRI AN I A0 O 5
Pl S URE— MR B, R DG I P8 Bt 24, JL
ol A JE R, B MR 99% LA L i) i 2
Bt b B /b i SR (A R BT ) A LR 1T
Jo e 1A S JiURE R 22 BUURE S B I 1 AN 81 20 9O
ALFRPRCRIE G IR T G OGP R SE 4 (B &
FE,2015) 5 MR/ N 1 FORSF-# s U BUR B 3
Z HESE % BVATEESOR M h 28 J5 A 0
G3AT AT AT LA /IS 08 At T A AR G5 ) A 0% R 5 2%
HARTESE TR A SR, BB Wi 2 .
TR T VERTT o T 2R B ok 1 4% B 45 5 e
ABIA e h, A0 o K AR AR,
XS RRIE I 2t 2 2 S B (2R3 ,2016)

2.2 WYEREEFMRESEESFE

e A S SR BT i SN T ME R 2 ) S A
B FE AR 5 e, FR] I 5 2F — 25 %o R v 4 2
PRI /N I3 ATRES ol B STE S
TESEATIIIE . RIRA G )0 22 1A fe ol 1) A7 1
=Bk G A GENA KA A A BEA HROE
IR A S (£ SFAE,2007) o A AL A
R WCAHOKR G ARFREIN  TETE G A2 b ik
) TR S 2o T RN, 24 L
REAPR T 23 VAR h 486 e LA
fhadh B AR DL S — Se R R £
WYY, IS A Na,

e % 810, Ol | RATOCE AR | HRER/N AR K.Ca 55 (£ R %,2011), Na,
G5 | = 99.9%(3N) | < 1000x107° | 40~80 H .80~ 71k K. Ca FI CI 3 5 & F 25 4L
gL | = 99.99% (4N) | < 100x1076 EOSE'N‘E;?); E)O 7= 5 (Miiller et al. ,2012) , B4R
T > 99.998% (4N8)| < 20x10°° | 4 e e A 2o e iR R ESRALIR A
v, (D 2R A4S ALB . Li Na K .Ca Mg Ti Fe Mn Cu.Cr.Ni % 13 MURRZFCLME, R IR ERHEEEE

@ AP EARYE (TR 5 ,2014) ;@ N KI5 Si0, &,

WA AR o &, (E ik 35 A K
LA LR B A SEAR MR
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TRy At g (B 284 2017)

HEFT AL AR AT HT AT LA Bl iR 6 s R
HEL AR 2T AR S A SOt R 2O A A R
SRR S B R ) 0 R R AR IR Bl R 0
(BN I G ZR |, BEAE 43 AT A 0 JB0RE P4 45 AH S A 22 AR 1Y
ez, R B R VT LA R )
PRI 3 A REAIE 45 6 B 143000 | A8 Xof i1 745 A 2 A v
B AT M AT (R 45, 2015) . AR
PRSI 3 AT LA R A €3 T AE B 0 DU LA
FFH R IR A5 B TR R S 55 B8 AR i
ATIE (FA5 45 ,1996) o A 2= 18 B 2L AR 61 A%
ANTR BT i A B SRR R AT T ARG, (T I 4 (2017)
X RBR ARG DX A b SRk rh i R S AT T BRI
EMRAR Sintigs e FE A Pl b S e N 28 (]
38 ) A7 LR S R R i I A SR
Gz it e AT DA 422 F A o b SR L R AR Y 5K
it G O R AR R R AR 1
D B B R AT

WF5E 26 A, 0 s 24 5 JR 1 i A 4 B AR AR
X2 HARFRUARRT 3R, 32 2 J R A 0 SRRk /19
Pt S4B R 0 AR B A D o W AR T AE (2020) X
ZR BT DX Jhk A7 B R AT T 9 M4 A 2 A TR S 56,
PR A A AR B — IR BN T U E R, thF
FR PR B A, A — o P I R AT AR S AL I xof
Ji AT BT T % i 1 A e ) R AN (T R
2017) . 830 T Y A 0 RORE Y R L R AR (L FE
WA ) M AR SR E L R
FRRXS B/ o A R BT (E = H 45,2020) , 2R
AT ORI T B Sl B AR
2.3 ZRTEMNSENRERS
2.3.1 Si0, MERTERENN

Z4 02 i 1R TR B e 0 o e R
REA N TPl i s 2l D ) OG5, TR I AS0RA
R HEY F/RIEHE S H 5% 2019 W) RS H E 4l
AR FH T 5 o A o SR T R R R
Fe Mg .Cr Ni Cu Mn Ca Al Na Li K 1 B 3t 12 Ff
ZIEICER BE/NT 6x107°, Al Fll Fe A derfad
IR AR, 2 e 4l 0 i AR EE 8 bR, &
a9 TR 2 JLP AR Al Fe B Ca Mg, K Na
GHIEICE, BA RS R A 50x107° (30
85,2019) o A7 HERF(AESE) A ml A 1Y s 2l S b
A0 i i At B T b, oA g Al
PEFRN“ T alia e bR L (R 2) (B,
2004 ; HEIKSE ,2006)

R2WILR(dLE) R A BHEAERINE(FE,2004)
Table 2 Sibelco ( North America) high purity
quartz product standard ( Yang Jun, 2004#)

%% | I0TA-SSTD | 10TA-4 10TA-6 10TA-8
Al 16.20 8.00 8.00 7.00
Fe 0.23 0.30 0.15 <0.15
Li 0.90 0.15 0.15 <0.02
K 0.60 0.35 0.07 <0. 04
Ca 0.40 0. 60 0. 60 0.50
B 0.08 0. 04 0.04 <0. 04
Na 0.90 0.90 0.08 0.03
Cr <0.05 <0.05 <0.05 <0.02
Cu 0.40 0. 60 0. 60 0.50
Mg <0.05 <0.05 <0.05 <0.02
Mn <0.05 <0.05 <0.05 <0.02
Ni <0.05 <0.05 <0.05 <0.02
by <19.96 <10. 00 <9.31 <7.94
Sio, >99.998 | >99.999 | >99.9991 | >99.9992
TE: Si0, & | ALl %; HAA TR PAIY R x
1076,

MR AR A i i e SRR Y 4 o M T
RO DI 23 B 7 1 A MR LA-
ICP-MS \SIMS X SFZAT i i AN A B AR 48 21 4
AN AE | 38 i K ot e B AT EUL M E B 45 A R
AR R Al SRR W 2 T R S T
PEAT DR B AR — 2 ORISR

X R BRI T TR A

(1) FHEEN (EPMA) . ML FHRENE B T fol
BT AT T R B R AL ROR AT H R, B i
1= B2 [ BER JLRCK) | SRR/ (Midller et
al. ,2003) , BEf S 3 g AR B TC 40 4 A, BV(E 2 7E
QNI L B AR A R R R A A, X
BERE SRR ORI, A, e E# ST
FEA BB 7 AL R P e AT vk (I 5%,
2017) , AT Dhd R AR BE AR BCA e b A EE R R &
S T A AL B A BE RS 5 B (9K 55, 2019)

FLER SR AT D BR AL =, 28 AR T, B0
TCRIIMAE L L 1% ~ 2% (A XFIR 22 ), K I R Ky
100%107° 2% ( Goldstein et al. ,2003 ;Reed,2005) , 1F
FEERINAARAE T, 3853 70 2 WA U R AT LR 28 10
107° 2% ( Donovan et al. ,2011; FIH%E, 2017) ,{H#R
FELEST BT T A (R BB, 32 B BT BOR B, Y
JCE N 100x107° G K LU A I3 85408 i) v
JE RGO EA R D 4h, Z AR BIT A AR
B DA S SRy AU i AR 3l KBRS BT R
FHAHXTE R (Na K LA B ) HA R E I ALK,
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Ti Fe #1 Na 550 % ( Miiller et al. ,2003; Audétat et
al. ,2015) .

(2) W T BB (SIMS) : KB T gy
FUA o 1) 2 SR RN A3 ARG B (ki 45, 2019) , Ao
VFZEAR ppm A FEVF 2 0%, I e A A derp
HEIUE H, R0, SHEFREH L, R 7
ISR BER AR, T A, B R 2 5 0 Y
VERC bR 2 % 4 5 (Miiller et al. , 2003 ; 5K it %5
2019) , S Hr i 1B I HL A BT AR 58 157

(3) WOt F B 5 55 B - %X ( LA-ICP-
MS) : LA-ICP-MS BE#% [F]Bf r #1 JL T Fhoc % HHA
AR AIRINFR (107 2 107°) 12 6% 25 B9 K5 ) (Flem
et al. ,2002; Miiller et al. ,2003) . S5& 420t
FHEG BTl B 285, otas i) BROG % R5ihE
% X B P SR A DX S AT 2 A i, DA AT L sk
G AR W) Tk e 2= W 60 2 1435 G 43 7 ( Flem et
al. ,2012) , Hfk GORHAZRF TR M T8 418 AL
N7 A B AC I B8N R85 M 58K, 255 (] 43 B 238 0 X A1
(Audétat et al. ,2015) , FRBESRPEAHT . 8 400 2
AR BT 18— A3 [m) 2, PR Ry 0 v 9 kP
MR 8 T A A FE BT G4 (Miller et al.
2003) , A FCPEMERE R, SR NSO RE RIS,
B o AER st B8 vp & A R L 5T e 4l A e Rk
Si0, & 99% , KL XL I 1 | R R AR
EMEESRARE . 40t LA-ICP-MS W3R 4 43 S ke
A W AR ik 3, B
Mg 4 ) o A R (s
4 2019) ,

DL EJrdnr DR R

FetERT o3 R 3 28 kA 0 W 2% B T IR A B AR 44
A ARLE R 2 T, ARG AR 2 TR AR 44 S T LA I
[ B RIE 2 A 5 SR S b Tl e &R A
AP AR T X B2 3 R

(D) SEMEAR. an Tit Ge™  Si* 4 B 72 A
ZHER.

(2) B PRI 0 AP RIARSBE) P ERA Si*
DAY fig s L AT

(3) HLFFAMEER AR .t ALY Fe BiAR Si* L T
[AlO,/M*]° 5[ FeO,/M" ]° Z5#8 ey M 72 S HL A1
*MEB TP L AT, — B B4R B, A ]
PIHIE 2 #r8F (Be®™ . B* \Rb* . Sr™* . Ba™) ( Gotze
et al. , 2004; Larsen et al., 2004; Jacamon et al. ,
2009) ,

AV ITE R I IRARE A X3 3
TNo — BT PR S A R L B AR R Y T
JCEA Al K Ti Li Na, Fe %5 (B&/NFEE,2011),
Flem % (2002) AN HA ALLTi B .Ge Fe H K. Li,
Na il P A& B IERESE A A9 A% R AT &, 1T Mg,
Mn .Ca U Cu.Cr .Pb Fl Rb 7547 3 b DL AR 40 22 14
SR LA N B R B IR T AR . FE A a5
PR . AL 28 e R & — s, T AL
AP Sit AIE AR, 5 1R T A 0 ks P 0 r
AN, 2 e rp AR e K AL 22, Li K Na 55
FRIRIC R 2N, X 2% Jo M A 0 o 4y B 0

R 3IARPRENMFRENFERX (BLEE,2019; BEE,2019)
Table 3 Occurrence state and existing form of elements in quartz
(Guo Wenda et al. ,2019&; Ma Chao et al. ,2019&)

LR

A AP R LSy R AP
BER R AT R Bl A KRNI S AT

(Miiller et al. ,2003), [&  Fe
240, X ATt Ca
1 A HL AR e 2T SN K
1, REIEAY (EDS) 2 Na
R sl a D kg L
iR INTV %1 X B pich s Y

LVRTEY/INDE S

KBRS ARk
ESDUEIE S A ]

KRS ALY IR

KRR MY R
ESIEIE S/ VA7 RS

FI B B 12507 AL Bedie s o si®*
o ARG Fe B AR T S5 () BOR A
T A R Ca™
AT b B L5 iU AME AR AL R K
B A B AT AMEAR T A A ) Na ™
FLfF M 2R 5 A R 1 i
G OTA T B A St

YN it 3

Aaf o B5 g Mg
B el bt h sit

FL e 2 5 A B K A BILTR

YR

Mrodm i gy i lad xF e Ge e mE
FRAF IS vT A BRI R Mg IR TIRTE 203
SRS B ESnE
232 ZRTENRE H KIS A gk
RESH —OH Al %
AP Y AR 2 B

AR RN A7 55
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JEEK, i 249 o 4l A 0 o o e O B ME TR ( Gtz et
al. ,2012) .

A 455 P 2% T2 T T 1 404 o 7 i D 2B
LM, BEBERE LA 1 = 2l 0 JFURH RN ) o A
(A7 BERR 4l 7 28, 20 B A 9 v 2% I o6 2 I AR

MATHF R A BT R MAPIRE R Tk E A .

(1) X GFEi s L A5 15500 . ik
A BT R AE KT R R e, 23 i 52 B i (1 4
ARG S EOR T FAE AR O I S
KR T[] G 44 o i 22 (HT LSS 12010)
X AT R X S ERAT SO HEA T LA R 15, 11
H A MESE, 5 AR ARSI T X L A AT, RIAT 43 5
KA R SR B R/ (428 ,2019)

(2) LA-ICP-MS I35 EG 0. Wi o xR
TPy SRS, W RSB S T s
MELIRAE, T EA T s 4 T8 R T R T fig
VLRI e T, 2 e R A 5 4l
T H 4 (2020) XF PG & 47 9 R E AT T LA-
ICP-MS i AT 5 & B0, B PG kA A i v
Al Na K Ca ZHIHR 0, BATBAF 0 AR CHE ) Ut
A e . T 2 0] BB T s R L LR T R A K
At A T R A S i 4, Fe A1 Ti K
ZHUNHAR AT R ILAB T R ARG5S, YW Fe I
Ti EZ5 A0 T A Ak b 8 T A% 22 5, il gE 4
MEHREAL

(3) LLAMRISO G 43 B . 248 0T [F) 5 8 4t 2 fiff
FRIFE S ] A 6 T | AN A5 R AR AR TR DR T
] R 4R Sh b 25 2 AR I I AR Ak . £ AR i 1 I A e
AT DA B R AR 2 T IR e 2 4 R B2, T g 3R B Wi
WAL PRy i J3E 34 A S LRI ) R A 1 s e I O g 0
ARAR RSN, W (2017) X4 E 24 H X Y
18 A A S 4 4l kA Bk A7 T 2n s kot
T AT, 38 A% A [ it 0t kA B ) 21 4 MRS B,
RILBE A PE AN T )5 kA gerh 4 ALLB Fe %
e P T A SRR 1 e 240 e 2 R WAC e 1) A1 D
Bl RS AR D I B AT AN AR AR
WA P S B AFDO SE IR B, AL Fe FGR 42 10 1] T
T U/ D - P R 3k 486 Ji 7~ A A VR o e 1
S E i O (R A/ R (| PSS \B oy = D UE 28
FIFAXT F2BE R 0 H AM AL Bl R0 25 ¥ 5K 43 1)
Al RERWIFEAE XA o AR SR 2T SR
2 ME— BE B 22 A 2 R OK G 58 A0 A R S 1
Bio DETHK A S OEEEAE 3000 ~3700 em™ 2

[i) d 7 HR IR e AR iy, OB =0 HL O N R H,0
( Miiller et al. ,2003) .

(4) L% SR s 50 #r . L FHREE (EPMA)
S RAA2E B A BR B E X TR RE I
SRR A G Re kA RR g 76 i b B
17 BRI UEE S5 e , 7 YR KRR Y
WFFE M4 P o3 B (220K %, 2011) , 383t /AT i
/RDR YN s N NPy i TP
Wb Le e 2= I W AR T A A T e,
A R R IR

(5) It R SCHEAE S0 HT . B & (CL) AT LR
B S B SRR 2 SRR R AR O R 4%
FiIoE AR A SR DL A FIAR DG I SRS
s R R A 2 0 mAE B, BA R K
(Gotze. ,2009; 25 K55 2011) . A7 9% HA 5 & af /b
BIET0) S5 B LDAE (L RO, — e SR 7E CL
PG ] WA [] (4 3K BE (Miiller et al. ,2007) , JKJE
Xof b2 F RS B (T Si AT O 23 T S AY ) AN
A AR IR 42 BT T R (AR U IR 5 40 A 5
LI I 2 DA 3 B BT Sy S b A% R B R R T
RO EARM AL, i g ORI N LA & AT
LY (Gotze et al. , 2001 ; Miiller et al. ,2012; 5 iH,
2016) , Rusk %5 (2008) ffF75 £ B, H A #E A 2 47 5
() S R ST R A BB IS 2 CL P45 By 52
ALF Ti 25 WL A 5 CL A 52 L &
SR AR T WELR] Al Fe Mn Ti 244 R0 2 M b
K& ERBASZOR TG R R, — M ALLTi 26,
Fe’ B4, Fe® Mn 25055 76 T B 8
SEIUARFK B B4 &, 456 TR e 3 B il e 7= 7
Yrh 2R BT R 0950 A 2 (AN AR ) (R AR 4
2012)
3 Al EORT PR A R AT ik

o 2 0 JEORE B AR B BRI 9 A AR AR
B ) SR U8 S s VR A R 4 B 3 4 T, i ik
[V 28 8 AF Bom B iR R R R {2 e R
5381 SEM-CL Z5 S S50 55, AT A A s 4l A o
JERM™ R A B AT B B i PR 2 AR
3.1 H#R=

AYEB W), 1625 B K PO TR IR
I AETE . TR — B TPk HAR SR iR
APERP G YE A A T8 N WA, W T 17
A AT ZE R Jd SIOUL R i | e KAk 4 e A2 i
5, REAR G i ORASF T A L AR A B AT 1, S i A T AEAR
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SERIE TR W AL A 0 AR R 4 (A
2016) .

Rb-Sr [Al{v 2 gk & EAEM W I ik z —,
FBRLLAF (2003) XHT T /NMES LU AT X &40 A
W A kA DA S AT T A E AR L 2R Rb-Sr
A7 22 A2 , 25 R s 4 A0 DR R A
LR Rb | Sr [ 28 48 i — A S5 4k 1T 345
ST LR AR RS J 208 £22 Ma, IZAF Y BIA 3 T % b
XK A A AR

Ar-Ar [Al07 2 8 4F 0 B A & B 2 AF A9 4
B AR EL G A i SR BRI PR 2 v i SR
H K S, AL K-Ar B Bk B2 |, £
BIRA B I KB K] LAAVE A B M 2R e
R Si" AT, A, AREE A
F AR XA R A R K, BHRTW
Arv-Ar 3B JFHUR BT W) K Zead P B G AR
& R Ar, W ST MO YA 57 A 19 L AE
(“Ar™ /7 Ar) , T TH A5 1 AH R A9 4R 38 (8 (5K 4
4 2018)

v Av-Ar [R) 2 A7 T 45 SRR 5 AR B S PR
AR AR 223 SRR AT R AT - (DA B i i) ke B2 i
OGS B S RAR, BA TR AR
Hom R B RE S, RE S 4 S I AR AR Ar/ P Ar E
RS TIR, PRSP S B ST 0.05%,
— AR AT LLAS B A AR S B, (RIS E,
2001 ; B 46T %, 2019 ) ; @FE 5 i K, 4 A%
338 QMR , IR AR 2 FEOEZS
PP A A PR B Ar R AR, R T UHERA
S B A R R PR A T B R R
T 5 @M A I B LA R, A o ) ek 3 Bt
ANBEHE B A IR A0 v I 9 BE Y A IS, R REIE
B AR FEARRS (R B InARB B D AR s i b
FLAY 8, AN AR A5 R BB A I i S5 T 2k
L, O T AR FIRE =AY Ar 2
b FRIBGHR A3 S A 2 (AL 4G 0 1) 1) Ar 11— 25 0
A DT el 22 (TRAESE ,2018) .

3.2 R YIBCRIES
3.2.1 RMIERESH

AR Si SR R 4l B JFOR T b s 1 T
2 H Si A TURTE R, RO R A R, B Al
I B 1 XF Si [l 28 bR Ak 2 AF 5 1) S 56 2 45 /0
FEXMERE W8 K (XK IE,2016) . A BFFE 2, Bl g
DUVERY Si0, o 8Si iy, H AR LA A1 B ik 1) Si
[ Z 20 1. 5%0~0. 8%0( T BHF-,1994 ; 25 FiE ]

4 2010) ,

H—O [R5 287 1 4li A 5 J5ORk B F 5% 1 R R 3%
%, AR CE RIS RN AT B
A S H—O R R 4FAE I B AR, mi ARG R
WA A A DER) 8" 0 - 3ME R +9%o , A8 T+ A1 B
8" 0 I J+13 ~ +14%0, W N+ 11%0, TUH K+
19%o , % 47 H "M +28%0 ( Blatt, 1987) , Snook (2014)
XoF PSB85 AN ) o PR 2 Y o i S SR R A T T 4k
SEOyHT, R IR A TP A BE 810 BN + 8% ~ +
%o, 1Ml FH 5 K BB LA A 55 80 {H A T —8%0 ~ +
11%o0 , {EiZHL X Landsverk 1 Sfh i a# K, &
Al ()£ 9 A W A O TR R ERAE (SF 3 80
18K 4. 17%0) .
3.2.2 TiAl.Ge.Li.BETESENH

AN T o, R 2 A8 11 g Ay 0 ORI 5 A R C 2
A, APy AL 25 59 50 A F IR 25 1A
O A8 BCH BT BE T BB ALLTi SR TG R SR T AL
W) O B A 3 F- B, Midller 55 (2007) R
Wark %5 (2006) B 47 9% Ti B8 T 0 A 40
A ALY BOREE  ARYE R T, 24 Ti<10 x107°
BF, 9 1 — 8 B FE N < 530C, Wark &%
(2006) F5 i, X B Ti il BT T8 H K5 25— P A
(fr8e) R AT X G 21 A7 AR B 45 b i A B 17
PR HE  (HANSR TiO, Y36 P52 BB 1, 2% 8 B 3 vl
DN TFA G SAAM RS, A Al mEIZ %
FRARAY pH 24, B AL 255 A28 16 1T i S 8 ik
DR AT It A% 14 1 i 32 A8 Ak, It L AE AR IR A g
A SR R TR R Ti E A IR A —
A Ti L Ge Mg BUE & REEU/D AL B A7 F < WU
7B S (FE/NFE, 2011)  Larsen 25 (2000) A4
e il SR A 0 rh S B T 4 B i ACHL Ak 25
HAARE MM E T AR E AT Fe Li\B,
Gifhor SRR, AP A SRS, ARKE
By B S S5 A 4 AV B 2 R AE AR DG
XFh O R A T A Je g5 A, Ol
(ANAE R A AR B N ) A 0 2 A e TR B T 435 44
=T, TS it 2 Rk B A AR AR A 45 44 2% o
— B E A HLZRLEADE(Flem et al. ,2002)

KA A R RO TC R A3 A AT RE R A T B
TR A DT S PR, AT Ge/Ti 72 K KA
RGN E ST R R R 1, PR O el
AT A A R fi# B ( Larsen et al. ,2004) . Miiller %
(2009) Al FH LA-ICP-MS X #I Jgf dth X A [] it R 5 A1
(1) e 2l DL JRURHIEA T T T R b, 5 R R L 1
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B AR AR A A B Ti 5k 34%107° ~46
x107° , IR A 3 Ti 7 Eh 1x107°~3%107°, f1
YA TP A FE PR Al S5 3x107°~37x107°,
fdb A AL A P A B AL &R 31x107° ~ 98 %
107°, 5 38 8 v A AR 22 B s DR A S BN 4R Ge
HILi, PR A e rh Ge VREEMAIG, 5KMESE (2010) X
HEF5E T 32 [ Spruce Pine M X A i A F1HT H Bl /K
XA A AL R, 45 K R Spruce Pine £
i Al Na,Ca K 7 f 0 =5 , 4 DU 2 7E Pk 3 A g il i
AT FEE ST KA R XA A
Al JCER i i T HOR R R A 5, TR T AL &
SHIRAE TR Snook 45 (2014 ) X4 & e &8 1 15
e R SE 3R I, 5 i o 3 i 2% B A A v 1)
AL(10x107°~400x107°) I Li(1x107°~25%107°) , %%
R Ge(<1x107°) HANE Ti, %M XAL & A Y
ot A0 s U EE A X R % AR Ik A R A
VBRI B, JE A A fi e A el o 8 & i s s, 7
AVEEL G IR R T E S, AR A%k
T TC R & AR 2 () B P i = — S0Pk BRAIR T
VEN 2l D J5 B35 B e . BRI, R vk 5
PR Hb DA A AL S R BCE A SRR R R
B, A A A AE R, A Ge A1 Ti JTE
B BAR AN S A R A o A R T vy e
TCR O RECA R ATENHE B8k WK 0
PP AT B AR REAE , HASOR s A o SRR O T
Ko
3.3 R 1ERATRESH
3.3.1 RAEBREHNH—EE BERKFHRK
RO 43 47

T AR AR R Wy e AR A A M IR
B AR B 45 = & B R AR E R R
PR VR B 0 2 T ez —  Je H R TR IR 34
WA IRIIE G h R R AR, & 2
YA LATEAL GRS e AR B A T, Sl
IR AR B I —R R, T DI S AR R R
01 ERE FREE S SIS, B i Al T JEORHIE B
B A BRAR A4 25 1 38 AT DA B S A 1

AR A FEAS X SRR
ATLAX SIS R BRI A TE 25 =07
HA SR A RN AR R 2R A A AR AE SR AR )
AR TIE A, B 5 B 7R A A 95 T8 O 3R
TERE VI T A B TRAS H IR L, R AR SO 2
PR THEA T AU I RN V2 AR 53 B T LSRR A BT 1 1) e
AR IR R ARG 7, 0 T 1 A A S A A Sl o R )

] USROG B R R kAR SRR R R
(Gitze ,2009) 5 PRI BRI AR Jo B itk B B8 ) A
BTV ek DA R i A A AR 110 3 BE R AN [, 2 0K
PRI A ek ek B R AR A A ) LA R
BB RRRAE (BT 5255 ,2007)

A3 BT I A AR B T KR 1 ) A 3
S5 T RNz — # AR N T BH 25 1 ity v
o 525 1) 446 X1 {15 91 BH 50 oty v Ao B B0 7 43
o (A B/, RIBACK B JikoR: 76 36 B 4 B AL 2 - iy
M TR i, T BLLAF (2003) X 5 JL R i 2A rh
TR AR SRR T T A AL AR A I, B 6 A
FE AL AR AMEF- 30 5.88% , IA S H [
PHES TR B Py, PR, HOAE WK R e iR 30
PRAL 2E A 0 25 A R R, R K AR T KO B
TR B R E R )5

AR AR R R AFE TS /R 5 A KR i
T2, A5 (2006) 86X H E K RERF# 55 #R (CCSD)
HP—UHP 72 i 5 i of S ki R AR 54T T 8D—
3"°0 [l £z & Mk 43 A7, K H 19 1 By A5 #fE R V-
SMOW , H [FI3; Z Mk BE A +2%0 , O TRl R 4 HTAs
JEN+0. 2%0, 455 W8 CCSD WA ek 80 7E 4\
] 1 A8 A S A A AL T L AF RS R A
3" 0 AR Ak, i WA g ik 5 A AR B ) —
WA T &, B R A RE R, [FAf, 8D—
8" 0 [FIN R AH A A — P Ui T HP—UHP
A TEACERAT IR B L fR AR A i R R 8 AR B
T R, WA & KB i sh8E & . 8°0 [
LR B X AR H AR Bl 3K (A5 8100 Ry -
1.9%0 ~ 9. 6%, FH IV i A& 19 8'°0 Ky - 11. 66%0 ~
0.93%o) , AT RE SR T Az AR o (3 33 SR AP, it 25 T
RETE T b 3R 55 1 T 5 KA K R A= i A R 72 32 1Y)
K/ A (MR A 2006 5 1R A1 55 ,2006)
3.3.2 SEM-CL &+ 52

AR A [ A2 30 0 e o BRI B & O AR
T2 FNFT 3 L 88 ( SEM-CL) 45 A ke, M55 1 4
P B AR & G HREAE, B4R T F W A E B
(Rusk et al. ,2002,2008 ; Miiller et al. ,2012; Wertich
et al. ,2018) , HBARAHE CL AOLHIPHTY 5t K 5E
210 CL WoR B 2450 UG SR AL T O T M 45
i IR R AR BK 3 A ELE ., SEM-CL B4 45
N TR RBE (<1 mm) B AL A B9 e A KR
AR G R B 57 AR SR AR A S PR AN [ A A D
TR AE R, X S Rp i 78 357 30 7 Ay 2% I U R
SPea s 0k g% 3] ( Midller et al. ,2012) , =3
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M A BEAE SEM-CL "~ Jr 87 19 2R A 45 40
filt 2tk L RS R R W ) 22 9 A R i
FeR A ATE B R AL 22 25, R 5 A R AR
WA LA R i R A5 5 A WS SR At T
KA (Seyedolali et al. ;1997 ; Miiller et al. ,2003)
ARFEIZEELA YL SEM-CL FEEFHE I 4,
ATYEIY CL A 3 AR AR 80 R AT 73 o J5E A=
AR, JEAE Al i A HE . AR KN B E
] B RN A G RS (R ULE B L) AR — R T
ARECIREBOIR (CL X B A8 ATE TS B A3 - R AN IR
FRAY BT CL &) (B — M IK— K B—B A CL,
AR BT 32 R R TR RNV e R T AR

FHo WAL i B4« JURL I BB RS | 2 1] 179 T R B
(ATREA B JLAL) (AT XL AR 38— b TR R
Z MR (CL 3 W T BASKLIUPR ey 388 s B 1
CL) B—m R0 CL, Aa s w0 %R AL
TORA R SR T AR L 5 B T A T A A
Foad B B 3 B2 A F & A ( Seyedolali et al. , 1997
Rusk et al. ,2002; Bernet et al. , 2005 ; 5Kk {8 ¥ 45
2011)

15 SEM-CL FULE B, ¥ Ti 19 CL %6 i
T, — IR BT R A O R (4 7
2011) B 1Y i (—5 8 R G A SR AE LA AR B
JeA B L RE BE ¥ ( Bruhn et al. ,1996) , 55U

R4 ARIZEBEAZER SEM-CL T3 45HEXT BB 3 ( Bernet and Bassett 2005 ; 3% {Z %% 2011 ; Snook ,2014)

Table 4 Quartz types identified by their combined SEM-CL and optical features
(Bernet and Bassett, 2005; Zhang Dexian et al. , 2011&; Snook,2014)

FEEE Sl SEM-CL $5/iF HeAEHFE B
| MK—B CL A TR FIBE KL R AR B2 7 T % —h s
s ; o ORI R
IR PRI | o SR BRI A S
USRI | L (B TR e85 | F06 0 T 5 T d 5 A 88, T 6T 7%
A I PRI 6 Y £ VR ) GARJFAE CL M5 BB L Seyedolali 45(1997)
A3 S CL LN et W T BRI
WK —IB A CL 1 — CLAh | PRGIRLR 2 IR 55—
- ; L: ; S S T R T S
JokA o TR CL B BB | 38 T Tk Bl B AR o EE 4 AT A R AR
DUy S, T L 49
SR, TS FEEAT A B
_— TR — BCA R IE; B 6 CL | BRI 2 A 0K F s
o " ’ L ( Gotze et al.
A B I T R () 5 | T L ( Gétze et al. ,2017)
SR S R S
e B S PE T €5, CL
WIK—R B CL; 3 — A , e I . 1
o PORTIRE CL B =30 | o e o Aol | P RSBt P4 AT 47T 0 20
PRIE=>ar AR CLy LA ERAT s B | A i
S 2 s v et A
kLR
IR, CL; IR F i 4 24 . . . . §
’ A':' s iz H Y | S &b A 323 TH f/ . 3 al g
— B BEALE ) 5 I ?ffft&%ﬁﬁﬂ%m AT B A WM B VAR o 0 VB R
" PR )
‘ I 5 I BB A 1 T 2 o 22 T M A I 1 4 ]
y n‘r:/; o ‘Q =] Eyﬁﬁ_\;—; S o - o ) " X
i T R s AR (P
R SEE T R 2
33 305 A L T AT TS WS T
1 AR R W - — A1 IR R G Y . AR
PHEAEID A R | gy i s 2 IR AT e g etomeb, o7 2 th 9052 20 30 SR
HRRAS AT A . .
(Seyedolali et al. ,1997)
WA e SRINTEY RPN Bk ZUBLAIAL AR SR PDIRIEOE | WL (Seyedolali et al. ;1997 ; Boggs et al. ,2001)
LA R A 9, 24 iiﬁ%ﬁﬁﬁ?ﬁi&i e WM T WKL R AR 200 1 IR v (L7
Mo B P M A | DR s RPN | SEM-CL 5% J9UBL B B ( Milliken and Laubach,
, 6 (B P T 4k 7R 1Y I8 6 AT
b7 ) 2000)
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ABEAR LG A AR B 2 e R RE A Ti AL
Li, A 38 5 Sl o 4 5 o IR 1Y CL(Midller et al.
2007) o fBAER R AN A B T A E G A A
P FESCIE R b S A G G i T TR B
M e R IR R AR AT . BT R A
DA a0, 587 BRI B CL, T Bl B 4 0 A 5 LA
TESEAY CL, 2 W R AT B8 A Tl e 3R 10 2 2 0
(Miiller et al. ,2007) ., TEAEBRARAF T, HE45 dh BRI
A S AR E R BT R AR AR 8
Vel R e R S RS, b FE AT RE A B T
AU B Al B R 4l 98 R B (Midller et al.
2012 ; Gétze et al. ,2017)
4 ZEiE

B o A ™ i 1 T S SR R AR X e
Al BN T AR B ART H 101 BRI A B PN i Al
B SR i S B A R TEE] Ok 1 5 A e 4l A S AR
RIS, 382k S o 4l 0 SRR ) SRR S R B
PRI BRI | 103 B s g A sl i & R 3
AR LA g

(1) SEE A 5 A 7= we alif E 8 Se Bx i ali
AP JFOREIEA T O 4 T B LR BRIS A A . AR
T, i 4l O JFORE A B ) A R AR 5 N Y
Si0, &, AR AR I BRI AR 2B A
FEF B AR, 24 0 2 1 5 i SO AF I X 5%
PR, Horh 32 00 2 A A7 R A8 X i 4l 0 Rt
R B EE, NIRABE A2 c &R
AUTERSHLEE IRAFAIRAS AR B, A T 4 s A
JB 1 v A B S BR AR 2R AR

(2) Fmalifr B R PRAT 5 22 Fh i R 2 A |
TR RIS AR 5T, 5 R T SRR G L 1A 2 A
AR ART R 3 ) 2 AR s R A e i gl 3R 1
FLA Tl A 1A A v 2 0 SR 8 2 S K A kA
B, H K AR TFR 8 A5 bk | T koA AR
AR A BRI B — | Si0, SRR,
R A R Al A 0 1) T RURL , WIFT R R A
v B AR R Ik A 0 AR X A A 1 45 ) 2%
i, BE AR Al SRR, N HE— 2B ST SR IE
WA i PR 288 0 1 o i 0 SRR RE RIS VR R L SR 4 ¢
A, DT Ay 8 il S T A7 oMb A AR G 4 R % e At
Hifh, (HAR—HEAJE, ARk, Al Al e H 25
ZH|EM, HRTZ % SiCl, WA K i 5, A
AP Si0, TR ET I8 99.999% L I,

(3) A5l P X e i A 0 SRR} 6 A A7 TR 5K

REE B, BRI, J5ORHY R R P i 4l A
e i T ORI R, — e A E R LT
Al e R R , WSS [E Spruce Pine HbIX (14 ]
it Al SRR PR, 07 5 [ P AT 9 ) Al
e A S 1 SRR PR 5 IR0 B s 4l A S J5URH PR
TEAT RISUA Bl 8 5t JEORH 4 2 R A S5 T %)
FOBIFSR A, DTG a2 A 37 5 38 1) v 20 4 S Al Ji
BHELEA R S Al S OB AR HE A HE R

(4) ERiT, 3 1 it ali £ 5 JsURE BT PP 1A &R
ANGEE  MARTE UG — bR, I 38 53 K45 5% IR ]
Mr(E, X5 E i A T & 08 T 4 4l e 2040 5 9 A0 BT
JEORH™ R, #EAT 2205 T R0 B 228 AR AT, LA
PEREST R GRS VT PR 2R G 5T s Al A S Ok
PRI HH™ 4 ST PRARAE R

Bt A ML Tl R T M i i s EAR T
LA-ICP-MS S50 3 TF )5 BRAI 2 LK 7 bl 1 - 7
INE e TS N R I R N R & I L b
EARSCHR M T T BB SO P — T R il
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Review on the research of characteristics and ore deposit genesis
of high purity raw quartz

WANG Yunyue" , DENG Yufeng” , ZHAN Jianhua® |, YUAN Feng' ,
YANG Zhi” , LI Guanghui” , HAO Wenjun®
1) College of Resources and Environmental Engineering, Hefei University of Technology, Hefei,230009;
2) Anhui Corps, China Geological Exploration Center for Building Materials Industry, Hefei,230031;
3) 916 Brigade, Jiangxi Bureau of Geology and Mineral Exploration and Development, Jiwjiang, Jiangxi, 332100

Abstract ; High purity quartz has an important strategic position and is the basic raw material of high-tech
industry. This paper systematically summarizes the characteristics and ore deposit genesis research methods of high
purity quartz raw materials. By observing the petrographic characteristics of quartz, analyzing the quantity, size,
chemical composition, existing form, distribution state of mineral inclusions and fluid inclusions, as well as the
content and occurrence state of SiO, and trace impurity elements, the mineralogical characteristics of high purity
quartz can be studied ; The ore-forming age of high purity raw quartz ore deposit can be calculated by Ar-Ar isotopic
dating; Through the H—O isotope test and the analysis of trace elements such as Ti, Al, Ge, Li, etc. the source
of ore-forming material of high-purity raw quartz ore deposits can be studied; By analyzing the homogenization
temperature, salinity, chemical composition and other characteristics of fluid inclusions and SEM-CL microstructure
observation, the mineralization process of high purity raw quartz ore deposit can be studied. On this basis, this
paper puts forward relevant suggestions for the development of high purity quartz industry in China.
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